Effects of myocardial catecholamine depletion on cellular electrophysiology and arrhythmias during ischaemia and reperfusion.
The effect of myocardial catecholamine depletion on cellular electrophysiology and arrhythmias was assessed in Langendorff perfused guinea pig hearts during ischaemia and reperfusion. Myocardial noradrenaline was reduced to 0.17 +/- 0.04 microgram X g-1 by intracardiac injection of 6-hydroxydopamine (450 mg X kg-1 in six doses over 20 days) compared with 1.5 +/- 0.2 microgram X g-1 in vehicle injected controls. Myocardial catecholamine depletion significantly reduced the incidence of ventricular tachycardia and fibrillation during 30 min of global ischaemia and subsequent reperfusion. Myocardial catecholamine depletion prolonged action potential duration and refractory period during control perfusion and blunted ischaemia induced reduction in action potential amplitude, Vmax, and duration, but accentuated the prolongation in conduction time and QRS width. Catecholamine depletion abolished or attenuated reperfusion induced shortening of action potential duration and refractory period. Catecholamine depletion increased myocardial glycogen levels from 2.47 +/- 0.3 mg X g-1 wet weight to 4.39 +/- 0.3 mg X g-1; fasting animals for 48 h prior to study reversed this with no attenuation of the electrophysiological or antiarrhythmic action. These results provide further evidence that release of endogenous myocardial catecholamines contributes to the electrophysiological changes and arrhythmias associated with myocardial ischaemia and reperfusion.